BIOCHEMICAL SOCIETY TRANSACTIONS measured by CO-reduced difference spectroscopy (Omura & Sato, 1964) was retained on this column. The concentrated CM-cellulose eluate was dialyzed to pH7.4, and then applied to a DEAE-Sephadex or QAE [diethyl-(2-hydroxypropyl)aminoethyl]-Sephadex column. Peak I eluted from the DEAE-Sephadex exhibited UTP-glucuronyltransferase activity.
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UDP-glucuronyltransferase activity towards various substrates was assayed by the following methods : o-aminophenol and p-nitrophenol (Winsnes, 1969) and harmol (Wong, 1969) . Protein was assayed by the method of Lowry et al. (1951) and by the biuret method (see Layne, 1957) .
Specific activity of UDP-glucuronyltransferase towards p-nitrophenol increased to 53nmol/min per mg of protein, resulting in a 10-15-fold purification of the original Lubrol-solubilized microsomal preparation. Enzyme activity towards o-aminophenol was detectable at all stages through to the final step and the specific activity increased also some 10-fold up to 2.3 nmol/min per mg of protein. Harmol was glucuronidated by the (NH4)?S04 fraction, but no conjugate was formed by the peak I eluate from DEAESephadex.
When the final active UDP-glucuronyltransferase preparation was analysed by sodium sulphate/polyacrylamide-gel electrophoresis on 5 %gels (0.1 %sodium dodecyl sulphate). Only six polypeptide bands, of molecular-weight range approx. 35 ~O O O , were visible after staining the gels with Coomassie Blue.
This enzyme preparation was stable for at least 1 month at 0°C.
We thank Professor F. Oesch for helpful advice, and the Department of Chemistry, Loughborough University of Technology, where some of these investigations were performed, and the British Council for giving B. Glucuronyltransferase activity with p-nitrophenol as an acceptor has been observed in several hepatomas (Lueders et al., 1970; Winsnes & Rugstad, 1973) including Reuber H-35 (Gessner, 1974) . In view of accumulating evidence on the existence of a multiplicity of glucuronyltransferases in hepatic microsomal fractions (Del Villar et a/. , 1979, including possibly a multiplicity of steroid glucuronyltransferases (Nambara et a/., 1972; Jacobson, 1974) , it was decided to study hepatoma glucuronyltransferase activity by using steroid substrates, and to test the effect of known inducers of hepatic microsomal enzymes (Conney, 1967) , such as phenobarbitone and 3-methylcholanthreneY for their effects on steroid glucuronyltransferase activities of hepatoma and liver.
Male ACI rats, normal or bearing intramuscular Reuber H-35 hepatoma, were used for the study. Phenobarbitone (80mg/kg in 0.9 % NaCl) was administered intraperitoneally daily for 7 days, and the assays were performed on the eighth day; 3-methylcholanthrene (50mgfkg in corn oil) was injected as a single dose intraperitoneally 48 h before the assays. Microsomal preparations were obtained as described previously (Gessner, 1974) . The preparations were incubated at 37°C with '*C-labelled steroids, 5 mM-UDPglucuronic acid, in pH7.4 phosphate buffer. 14C-labelled glucuronides were separated by paper chromatography in butan-1-ol/pyridine/water (14: 3: 3, by vol.) and located with the aid of a 4 Pi radiochromatogram scanner, and then counted for radioactivity on strips as described previously (Gessner, 1974) .
Preliminary experiments established that the reaction rates for the various substrates were linear up to 15 or 30min, in incubations containing up to 2 or 4mg of microsomal proteinlml.
The kinetic behaviour of testosterone glucuronyltransferase, oestrone glucuronyltransferase and oestradiol glucuronyltransferase activities was studied in microsomal preparations, obtained from liver or hepatoma, or control animals or those treated with the inducing agent (phenobarbitone or 3-methylcholanthrene). The results are summarized in Table 1 . Hepatoma preparations produced negligible amounts of testosterone glucuronide under various conditions of incubations ; hence the kinetic parameters of this reaction were studied only in liver preparations.
The results in Table 1 show that phenobarbitone pretreatment increased the specific activity of the hepatic microsomal testosterone glucuronyltransferase activity without causing a change in the apparent K,,, value, whereas 3-methylcholanthrene pretreatment caused an increase in both specific activity and K,. The results suggest that both agents induced hepatic testosterone glucuronyltransferase, but 3-methylcholanthrene treatment may have induced a different form of the enzyme. Hepatic oestradiol glucuronyltransferase also appeared to be induced after 3-methylcholanthrene pretreatment, and its apparent K, value was also changed. Hepatoma oestradiol glucuronyltransferase appeared not to be significantly affected by either 3-methylcholanthrene or phenobarbitone pretreatment. The effect of phenobarbitone pretreatment on oestradiol glucuronyltransferase of hepatic microsomal fractions was observed only after activation of these fractions with Triton X-100, this treatment resulting in a 1.7-fold increase in the specific activity, in comparison with liver from an untreated animal. The glucuronyltransferase of hepatoma preparations could not be activated by a similar treatment with Triton x-loo.
Oestrone glucuronyltransferase activity of hepatic microsomal preparations exhibited an apparent K, value of 0.03m and a V,,,. of 0.05nmol/min per mg of protein, and did not appear to be significantly different from that of hepatoma. By contrast, oestradiol glucuronyltransferase of hepatoma appeared to be different from that of uninduced liver, whereas after treatment with 3-methylcholanthrene they appeared similar (see Table 1 ).
The results suggest that there may be a multiplicity of glucuronyltransferases in a hepatoma, as well as in liver, and that steroid glucuronyltransferases of liver may be inducible by hepatic microsomal inducers, but the same agents may be ineffective in increasing glucuronyltransferase activities of a hepatoma.
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